various animals with a surgically accessible pulmonary artery.
In certain circumstances a different type of selection of animal is appropriate. The use of the Medical Research Council classification of animals by 'star' class, with reference to their bacterial flora, is an invaluable aid to those working in the field of infectious diseases. In studying the tissue response to agents causing granulomatous inflammation, for example, some quantitative assessment of cellular response is of great importance. This is practicable only in animals known to be free of various pathogens, and in certain circumstances free of all other infection. The weights of various organs can be shown to provide an excellent method of measuring a cellular response provided that 'non-specific' immune activation of the reticulo-endothelial system does not occur. In addition, the spread of the infection in the animals may be affected by a concurrent infection.
These examples have dealt with experiments designed to examine the effects of various 'manorientated' projects. There is a two-way traffic, however, and the study of spontaneously occurring animal diseases has yielded valuable information about the pathogenesis of human disease and provided useful models for the evaluation of therapy. The New Zealand Black mouse and its hybrids are valuable animals for the study of autoimmune haemolytic anwmia, and for glomerular disease (Barnes et al. 1968 ). Cytotoxic therapy in these animals has been of value in the evolution of similar therapy in man. The spontaneously occurring myeloma of the Balb/C mouse has also provided an experimental model of obvious relevance in the assessment of therapy. Studies by Hobbs and co-workers have shown that certain parameters, e.g. invasion of the abdominal wall following the initial ascitic phase, may be of particular value in assessment of therapy, as may the correlation between circulating myeloma protein levels and tumour cell numbers (J R Hobbs 1971, personal communication).
Information of a different kind may also be obtained from animal tumours. The transplantable testicular teratocarcinoma of the mouse (Strain 129, Stevens & Little 1954) enables separation of embryoid bodies of various kinds to provide evidence for the origin of certain tumours. Cloning embryoid bodies gives ectodermal, mesodermal or neural tissue in various cultures and may also result in teratomata. In addition, tumours of the extra-embryonic membranes may be produced, providing evidence for a common origin of all these tumours from a totipotential cell and resolving some of the problems of their interrelationships.
Finally there are occasions where two-way traffic, from man to animal and animal to man, has improved our understanding of various conditions. This is exemplified by the work of Good et al. (1966) , whose studies of the phylogeny of the immune response, prompted by the occurrence of various immune deficiency states in man, have widened our understanding of the pathogenesis of these conditions and introduced various important concepts, such as the 'two component' theory of immunoresponsive tissues. It seems likely that better understanding of spontaneously occurring disease in animals and of animal physiology will greatly improve the future 'yield' in experimental work. 
Physiology
As a basis for my theme I have taken the animals used in the experiments described in the 333 papers that appeared in one year in the Journal ofPhysiology, ending in May 1971 (22 numbers, some 5,500 pages). Some, of the papers were from abroad.
The 333 articles may be roughly classified as follows: nervous system 89, muscle 55, digestion 37, special senses 31, circulation 29, kidney 16, respiration 15, temperature regulation 13, blood 12, endocrines 12, skin 10, reproduction 5, foetal 3.
The animals involved, arranged in order of the number of papers relating to each kind, were as follows: cat 81, rat 57, frog 30, rabbit 25, man 24, guinea-pig 19, dog 15, sheep 15, squid 11 and Section ofComparative Medicine ox 6. Animals scoring 5 or fewer papers are listed later.
I will give as far as possible for each of these animals: (1) A brief description of the kind of experiment for which it is specially useful. (2) The papers in category Certificate A (no anesthetic) and those relating to experiments performed on living animals, but not involving any painful procedure, have not been included.
Cat: Acute experiments for investigating the functions of nerve cells in different parts of the brain and spinal cord, and for experiments on hearing, balance and vision. Killed, 1; licence, 68; Certificate B, 11. Certificate B in United Kingdom, 3; for ligature of the submaxillary gland duct, 1; unilateral resection of the superior cervical ganglion, 1; implantation of electrodes on the cerebral cortex, 1. In all about 2,000 cats were involved, only 30 of which were used for survival operations in the United Kingdom.
Rat: Experiments on absorption from the gut (everted sac preparation), on muscle (rat diaphragm preparation) and brain and a few on the functions of the kidneys and endocrines. Killed, 25; licence, 15; Certificate B, 14. Certificate B in United Kingdom, 13; for implanting cannulb in the lateral ventricles of the brain, 2; electrodes in the brain, 1; hypodermic needle in the brain, 1; ablation of part of the brain, 2; section or cross of nerves, 2; bilateral nephrectomy, 3; adrenalectomy, I; insertion of indwelling catheter and flowmeter for vascular studies, 1. In general authors do not state the number of rats used.
Frog: Experiments on the fundamental processes of nervous conduction, transmission at nerve endings, and muscular contraction. Frogs are cheap, easy to house and poikilothermic. Killed, 28; survival after operation, 2. The only survival experiment in the United Kingdom was for studies following resection of part of the sciatic nerve.
Rabbit: Chronic experiments on the temperatureregulating centres in the brain, involving chronic cannulation of lateral ventricles of the brain. Acute experiments on transmission in nerve and on the action of pulmonary stretch receptors, of baroreceptors, and of chemoreceptors. Killed, 5; licence, 15; Certificate B, 5. Certificate B in the United Kingdom, 5; for implanting cannula in lateral ventricle of the brain, 4; for fixing a catheter in the jugular vein, 1.
Man: Experiments on vision, on human erythrocytes, a few on exercise, and on thermal insulation in the baby. Guinea-pig: Especially for contractile process in smooth muscle (taenia coli preparation). Killed Squid: For experiments on study of nervous impulse in the giant axon preparation.
Ox: Slaughter-house hearts for properties of heart muscle, lungs for nature of substance liberated from lungs. Killed, 4; licence, 2; Certificate B, none.
The animals scoring 5 or fewer papers were: anisodoris, mouse, toad, 5 each; duck, hen, monkey, pigeon, 4 each; goose, pig, 3 each; barnacle, crab, goat, lamprey, leech, sea-mouse, 2 each; alligator, caiman, crayfish, cockroach, dogfish, ferret, goldfish, hamster, mare, mudpuppy, turtle, water-bug, 1 each.
Monkey: Intracellular recording in cerebral cortex and hypothalamus and formation of CSF Killed, none; licence, 3; Certificate B, 1. About 30 monkeys were used, all of them abroad.
